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SUGANUMA KATSUAKI; 

B23K 35/26 B23K 1/19 C03C 27/10 C04B 37/00 C22C 13/00 
LEADLESS SOLDER 

PROBLEM TO BE SOLVED: To improve joining strength to oxide materials such as glass 
and ceramics by composing solder of specified compositions of Al, In, Ag, Cu, and Zn and 
the balance Sn. 

SOLUTION: A solder is composed, by weight, of 0.01-3.0% Al, 0.1-50% In, 0.1-6.0% Ag, 
0-6.0% Cu, 0-10.0% Zn and the balance Sn. Sn has no toxicity and is an indispensable 
composition to execute wetting of an object to be joined. Al is liable to form combination in 
a joining with oxide. In improves wettability and softens solder itself as well as decreases 
melting point of solder. Ag and Cu improve mechanical strength of solder. Zn imfTarts 
adhesive strength to oxide materials such as glass and ceramics, Solder is further 
preferably to be added with <10 wt.% of S one kind among Sb, Ti, Si and Bi. 
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